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Discharge and Discharge Coefficients of JIS 
type Rectangular Thin田plateWeirs 
Yasuo TOMINAGA 
As to the discharge coe伍cientsfor rectangular weirs with two side-contr旦ctionstwo 
formulas are compared and discussed， one being that deduced by Oki(1929) and the other by 
Itaya and Teshima (1949). 
Mr. Toyoda introduces the“interference factor" whose value is determimed from an 
extreme case in which the channel breadth and depth under weir cr邑stare both infinite. 
Mr. Hoshino published the generalized discharge formula for all kinds of rect叩 gular
weirs (1962)， while new formula of weir was proposed by Kindsvat邑rand Carter in America 
(1959). 
The contents in this paper are as fol1ows: 
① The writer made the precise table of discharg邑 coeffici巴ntwhich was calculated at 
the heads of two JIS-type weirs every one mm. 
① Discharge coefficient K is divided into Kl and K2， and K is Obtained easi1y by 
graphical solution. 
① Eight kinds of table were made to know various range of K. 
④ The others. 
















S. C.E K新公式を提案している現状である. そこで筆
者は次のことについて述べることにした.
Q=KbHl.5 ………………………………………・・ (1) 
① 最大水頭 270仰と312mmの JIS型セキについて，
水頭Hを1mm毎に計算した流量係数表をのせた.



























(Q=K'b H1.5 (m.sec単位〉…………… …・ '(5) 
J K'=1.785十型弾十023d-0.必81/(B~翌!日 υ 可 BD
十0吋E 附
K=60K'=177C， K=LEEC=295C 
これから逆算すれば gニ 9.7903mjs2 であることがわ
かる. 標準値 g=9.80665mjS2 を使用すれば K=l
77.15C， K'=2.952となるから注意を要する.Kの個々







幅 xb 1 71<lmH(m) 1水 量91セキ峯高さ 1|水頭H(m〉|(m8lmM)| D(m〉
0.6 x 0.24ml:O.03，-_0.220 I 0.13~2.7 I 0.16 




第1表の③から⑥までに水頭 H=0.03~0.35m ， セキ
峯高さ D ニ0.20~1.00m ， 切欠幅比 bjB=30%・40%




第 1表@ K(bjB=40%， Bニ 0.9例〉 持印最大水頭
瓦バ~I 0.20 0.25 0.30 0.40 0.50 1.00 
0.03 111.75 111.68 111.66 111.67 111.71 111.91 
0.05 108園56 108.45 108.41 108.44 108.48 108.83 
0.10 106.22 105.83 105.64 105.53 105.54 105.93 
0.15 106.02 105.25 104.84 104.47 104.37 104.64 
0.20 106.61 105.41 104.73 104.07 103.81 103.86 
0.25 107.63 105.97 105.00 104.01 103.57 103.34 
*0.27 108.12 106.27 105.18 104.05 103.53 
0.30 
第1表⑥ K(bjB=40%， B=1.2m) 持印最大水頭
瓦戸!と| 0.20 0.25 0.30 0.40 0.50 1.00 
0.03 112.42 112.28 112.20 112.15 112.14 112.21 
0.05 109.23 109.05 108.96 108.91 108.91 109.13 
0.10 106.89 106.43 106.19 106.00 105.97 106.23 
0.15 106.69 105.85 105.38 104.95 104.80 104.93 
0.20 107.27 106.01 105.28 104.54 104.24 104.16 
0.25 108.30 106.57 105.55 104.48 103.99 103.64 
0.30 109.61 107.39 106.06 104圃63 103.95 103.28 

































0.25 0.30 0.40 
112.81 112.69 112.56 
109.57 109.44 109.33 
106.96 106.67 106.42 
106.38 105.87 105.36 
106.54 105.76 104.96 
107.10 106.03 104.90 
107.92 106.54 105.05 
108.91 107.22 105.35 
K(b/B=50~彰， B=0.9m) 
0.25 0.30 0.40 
112.28 112.21 112.15 
109.22 109.12 109.05 
107.14 106.64 106.39 
106.59 106.06 105.54 
106.96 106.15 105.30 
107.71 106.59 105.38 
108.69 107.25 105.66 
108.74 107.2渇 105.68 
K(b/B=50%， B=1.2m) 
0.25 0.30 0.40 
112.88 112.75 112.62 
109.82 109.67 109.52 
107.53 107.19 106.87 
107.19 106.61 106.01 
107.56 106.69 105.77 
108.30 107.13 105.85 
109.29 107.80 106.14 




























































第1表⑦ K(b/B=50%， B=1.5m) 最大水頭 0.39m
瓦戸!と| 0.20 0.25 0.30 0.40 0.50 1.00 
0.03 113.68 113.41 113.23 113.04 112.93 112.78 
0.05 110.69 110.35 110.15 109.94 109.85 109.79 
0.10 108.71 108.05 107.67 107.28 107.12 107.04 
0.15 108.78 107.72 107.09 106.43 106.12 105.87 
0.20 109.60 108.09 107.18 106.19 105.71 105.20 
0.25 110.83 108.83 107.61 106.27 105.59 104.77 
0.30 112.32 109.82 108.28 106.55 105.67 104.49 
0.35 114.00 110.98 109.11 106.98 105.87 104.32 
第1表@ K(b/B=30~ぢ ， B=0.9m) 持印最大水頭
瓦戸!と| 0.20 0.25 0.30 0.40 0.50 1.00 
0.03 111.13 111.13 111.15 111.24 111.32 111.64 
0.05 107.77 107.73 107.76 107.87 108.00 108.48 
0.10 105.09 104.82 104.72 104.73 104.83 105.43 
0.15 104.64 104.02 103.71 103.50 103.50 104.02 
0.20 105.01 103.98 103.43 102.94 102.80 103.14 
ホ0.234 105.54 104.22 103.48 102.78 102.53 102.71 
0.25 
0.30 
第1表@ K(b/B=30%， B=1.2m) 持印最大水頭
瓦戸!と| 0.20 0.25 0.30 0.40 0.50 1.00 
0.03 111.72 111.70 111.71 111.75 111.94 
0.05 108.33 108.31 108.35 108.42 108.78 
0.10 105.42 105.27 105.20 105.25 105.73 
0.15 104.61 104.26 103.97 103.92 104.32 
0.20 104.58 103.98 103.41 103.23 103.44 
0.25 104.98 104.09 103.22 102.86 102.84 







J 1 S型四角セキの水量と流量係数 137 
第2表 K (流量係数)A型(B=0.9m，b=0.36m， D=0.20m) 
~ I ~OOO 1-~.001 I 0.002 I 0.003 I 0.004 I 0.005 I 0.006 1~07 I 0.008 I 0.009 
0.03 111.75 111.50 111.27 111.05 110.84 110.64 110.45 110.28 110.11 109.94 
0.04 109.79 109.64 109.50 109.37 109.24 109.11 108.99 108.88 108.77 108.67 
0.05 108.56 108.47 108.37 108.28 108.20 108.11 108.03 107.95 107.88 107.80 
0.06 107.73 107.67 107.60 107.54 107.48 107.42 107.36 107.30 107.25 107.20 
0.07 107.15 107.10 107.05 107.01 106.96 106.92 106.88 106.84 106.80 106.77 
0.08 106.73 106.70 106.66 106.63 106.60 106.57 106.54 106.51 106.48 106.46 
0.09 106.43 106.41 106.38 106.36 106.34 106.32 106.30 106.28 106.26 106.24 
0.10 106.22 106.20 106.19 106.17 106.16 106.14 106.13 106.12 106.11 106.09 
0.11 106.08 106.07 106.06 106.05 I 106.04 106.04 106.03 106.02 106.01 106.01 
0.12 106.00 106.00 105.99 105.99 105.98 105.98 105.98 105.97 105.97 105.97 
0.13 105.97 105.97 105.97 105.97 105.97 105.97 105.97 105.97 105.97 105.97 
0.14 105.98 105.98 105.98 105.99 105.99 105.99 106.00 106.00 106.01 106.01 
0.15 106.02 106.02 106.03 106.04 106.04 106.05 106.06 106.06 106.07 106.08 
0.16 106.09 106.10 106.11 106.11 106.12 106.13 106.14 106.15 106.16 106.17 
0.17 106.19 106.20 106.21 106.22 106.23 106.24 106.25 106.27 106.28 106.29 
0.18 106.31 106.32 106.33 106.35 106.36 106.37 106.39 106.40 106.42 106.43 
0.19 106.45 106.46 106.48 106.49 106.51 106.52 106.54 106.56 106.57 106.59 
0.20 106.61 106.62 106.64 106.66 106.67 106.69 106.71 106.73 106.75 106.76 
0.21 106.78 106.80 106.82 106.84 106.86 106.88 106.89 106.91 106.93 106.95 
0.22 106.97 106.99 107.01 107.03 107.05 107.07 107.10 107.12 107.14 107.16 
0.23 107.18 107.20 107.22 107.24 107.27 107.29 107.31 107.33 107.35 107.38 
0.24 107.40 107.42 107.44 107.47 107.49 107.51 107.53 107.56 107.58 107.61 
0.25 107.63 107.65 107.68 107.70 107.72 107.75 107.77 107.80 107.82 107.85 
0.26 107.87 107.90 107.92 107.95 107.97 108.00 108.02 108.05 108.07 108.10 
0.27 108.12 
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第3表 K (流量係数) B型(Bニ 1.2m，b=0.48m， Dニ 0.25m)
iJ〉?|川|附1I川 o州制|川川川山|川
0.03 112.28 112.03 111.80 111.57 111.37 111.17 110園98 110.80 110.62 110.46 
0.04 110.30 110.15 110.01 109.87 109.74 109.61 109.49 109.37 109.26 109.15 
0.05 109.05 108.95 108.85 108.75 108.66 108.57 108固49 108.41 108.33 108.25 
0.06 108.18 108.10 108.03 107.96 107.90 107.83 107.77 107.71 107.65 107.60 
0.07 107.54 107固49 107.43 107.38 107.33 107.29 107.24 107.19 107.15 107.11 
0.08 107.06 107.02 106園98 106.95 106.91 106固87 106園84 106.80 106.77 106.74 
0.09 106.70 106.67 106園64 106.61 106.58 106.56 106.53 106.50 106.48 106.45 
0.10 106.43 106.41 106.38 106.36 106.34 106圃32 106.30 106.28 106.26 106.24 
0.11 106.22 106.20 106.19 106.17 106.15 106.14 106.12 106.11 106.10 106.08 
0.12 106.07 106.06 106.04 106.03 106.02 106.01 106.00 105.99 105.98 
0.13 105.96 105.95 105.94 105.93 105.93 105.92 105.91 105.91 105.90 105.89 
0.14 105.89 105.88 105.88 105園87 105.87 105.87 105.86 105.86 105.86 105.85 
0.15 105.85 105.85 105.85 105.84 105.84 105.84 105.84 105.84 105.84 105.84 
0.16 105.84 105.84 105.84 105.84 105.84 105.84 105.84 105.84 105.85 105.85 
0.17 105.85 105.85 105.86 105.86 105.86 105.87 105.87 105.87 105.88 105.88 
0.18 105.89 105.89 105.89 105.90 105.90 105固91 105.92 105.92 105.92 105.93 
0.19 105.94 105.94 105.95 105.96 105.96 105.97 105.98 105.99 105.99 106.00 
0.20 106.01 106.02 106.03 106.03 106.04 106.05 106.06 106.07 106.08 106.09 
0.21 106.10 106.10 106.11 106.12 106.13 106.14 106.15 106.16 106.17 106.18 
0.22 106.20 106.21 106.22 106.23 106.24 106.25 106.26 106.27 106.29 106.30 
0.23 106.31 106.32 106.33 106園35 106.36 106.37 106.38 106.40 106.41 106.42 
0.24 106.43 106.45 106.46 106.47 106.49 106.50 106.51 106.53 106.54 106.56 
0.25 106園57 106.58 106.60 106圃61 106.63 106.64 106.66 106.67 106.69 106.70 
0.26 106.72 106.73 106.75 106.76 106.78 106.79 106.81 106.83 106.84 106.86 
0.27 106圃87 106.89 106.91 106.92 106.94 106.95 106.97 106.99 107.00 107.02 
0.28 107.04 107.06 107.07 107.09 107.11 107.12 107.14 107固16 107.18 107.19 
0.29 107.21 107.23 107.25 107.26 107.28 107.30 107.32 107.34 107.36 107.37 
0.30 107.39 107.41 107園43 107.45 107.47 107.49 107.50 107.52 107圃54 107.56 
0.31 1107.581川 1川








K=f(B， b， D， H)とせず
K=f(b/ B， H/ D， B / D， l/H)…・ (7)
なお Kニ K，+K2 K着眼して
11 B¥ K，=fェ(b/ B， H / D) ， K 2 = f 2 (:T' ~)の形lζ分¥H' DI 
ける.
H ん b人HK 1 = 107.1 + 14.2~ミ-25.7，/1-::'，芸..・…(8)D V- BVD 
0.177 _ _ I五
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式の 3.33は gニ 32.1618ft/sec'であるから正しい値
0.623 ~と修正したもので 0.6224 とは0.1%の差がある.例
の適用範囲も最初伝1で、あっ討のを m41と制
限した.





B=0.9m， bニ 0.36m，D=0.20m 
1 l Bニ 1.2m，bニ 0.48m，D=0.25m 




K K， K2 
111.75 101.52 10.23 0.03 112.28 101.91 10.37 
109.79 101.04 8.75 0.04 110.30 101.41 8.89 
108.56 100.70 7.87 0.05 109.05 101.04 8.01 
107.73 100.46 7.28 0.06 108.18 100.76 7.42 
107.15 100.29 6.86 0.07 107.54 100.54 7.00 
106.73 100.19 6.54 0.08 107.06 100.38 6.68 
106.43 100.14 6.29 0.09 106.70 100.27 6.44 
106園22 100.12 6.10 0.10 106.43 100.19 6.24 
106.08 100.15 5.94 0.11 106.22 100.14 6.08 
106.00 1002・0 5.80 0.12 106.07 100.12 5.94 
105.97 100.28 5.69 0.13 105.96 100.13 5.83 
105.98 100.38 5.59 0.14 105.89 100.16 5.73 
106.02 100.51 5.51 0.15 105.85 100.20 5.65 
106.09 100.65 5.43 0.16 105.84 100.26 5.58 
106.31 100.99 5.31 0.18 105.89 100.43 5.45 
106.61 101.39 5.21 0.20 106.01 100.65 5.35 
106.97 101.84 5.13 0.22 106.20 100.92 5.27 
107.40 102.33 5.07 0.24 106.43 101.23 5.21 
107.63 102.59 5.04 0.25 106.57 101.39 5.18 
107.87 102.86 5.01 0.26 106.72 101.57 5.15 
108.12 103.14 4.98 0.27 106.87 101.75 5.12 
0.28 107.04 101.93 5.10 
0.30 107.39 102.33 5.06 
0.312 107.62 102.58 5.04 
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1寸07'I-d4'2~-25'7 ~ヲ/lf
17 
20% 40 ?o 50?。 6000 80% 100% 
。1.25102.22 102.77 103.38 104.89 108.52 
99.66 10104 101.81 102.67 104.80 109.94 
日8.77 100.46 101.41 102.46 105.06 1l.36 
0.40 98.24 100.19 101.29 102.50 105.51 112.73 
0.50 97.95 100.12 101.35 102.71 106.07 114.20 
0.60 97.81 100.20 101.54 103 03 106.71 115.62 
。.70 97.81 100.38 101.84 103.44 107.42 117.04 
。.80 97.卯 100.65 102.21 103.92 108.18 118.46 
0.90 98.07 100ω 102.64 104.46 108.98 119.88 
1. 0 98.31 101.39 103.13 105.05 109.81 121.30 
1.20 98.96 102.33 10U3 106.33 1l.5 124.14 
K1 
1.40 9.'78! 103.43 105.48 107.75 113.38 126.98 
105 
100 
95 ~o.2 0.3 0.4 0.5 0.6 
し
0.9 1.0 1.4 
第 2図 K1-1~ 































( _/ 'YI1，2¥ 1〆 (I h ¥ 2
C=0.611j1-0.116ym(1 万一1f 11十0.219x i (討
+ (H !DrJ+ 0.0482X{B (l~'-'!-Dì r T/~ ~ 1 f+附×{)(ゆH+D/ J . --- l H+D) 
第8図は Bニ 1.2m Dニ 0.40m bj Bニ 40%のセキ
について豊田式・ JIS式・沖式の比較が示されている.
6. 3 Kindsvater & Carterの式
Q二 ;cd2g〔b十ムb)(h十ムh)1.5 位)
bj B I品川ムh(ft)I Cd 
0.20 0.008 0.003 0間十OomZ
0.40 0.009 1 0.591+0附 2
0.60 0.012 H 1 0.593十OD18E
0.80 0.014 H 1 0.596十0.045万
(例1) 
B=0.9m bニ 0.36m D=0.20m Hニ 0.20m





I 0.3627¥ I 0.2009¥ 1.5 K=105.691一一一一1 V~~':':~ 1 
¥ 0.36 / ¥ 0.20 / 
=106.97 
JIS式のK=106.61























I 0.4827¥ I 0.1009¥ 1.5 Kニ 105.071 一一一~11 _.è'一一一 l










(4) Kindsvater & Carter 
“Discharge Characteristics of Rectangular 
Thin-Plate weirs" Trans固 Amer.Soc. Civil 
Engr. No. 3001 (1959) 
(5)豊田堅三郎“大型四角セキの流量係数lこ関する一見
解" 機峨学会論文集22巻113号 (31年1月号)
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第 5図 K" K2-H 
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J 1 S型四角セキの水景と流量係数
K 
H{m) 
第 6図豊田式JIS式沖式の比較
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